ALICE TAYLOR, EDITOR 


VOL. XI, NO. 5, JANUARY, 1961 


Outlook for Aluminum 


Aluminum bids fair to becoming one of man’s 
most useful and widely used metals. No longer is it 
regarded as merely a specialty metal; it is now con- 
sidered a general engineering metal, and in the 
post-war period (1945-58) production increased by 
a factor of 4.5, as compared with an approximate 
doubling of steel output. 

Aluminum is a modern metal whose commercial 
development awaited improvements in electric gen- 
eration that made available large quantities of cheap 
electricity. In 1893, the total output of France, 
Switzerland, and the United States, the only pro- 
ducers, was about 700 tons; in 1958, 25 countries 
made 3.9 million tons of it. Up to the present, pro- 
duction has been confined mainly to the industrial 
nations; few of the so-called underdeveloped coun- 
tries have had the requisite low-cost electric power. 

The versatility of this light metal permits it to 
be used for thousands of different items. The con- 
struction industry is the largest consumer, and build- 
ers are daily finding new tasks for it. More and 
more is being used in the motor vehicle industry. 
According to one estimate, the 1961 cars will con- 
tain, on the average, about 62 pounds of aluminum, 
as compared with 54 in 1960. On the basis of an 
estimated output of 6 million vehicles, this means 
a consumption of some 186,000 tons in an industry 


that used almost none a decade ago. In addition to 
the construction and auto industries, the major users 
are the electrical, consumer-durables, packaging, and 
machinery industries, and nearly all of them are 
buying increasing quantities of it. Now somewhat 
cheaper in relation to copper than before the war, 
and having similar qualities, aluminum is replac- 
ing it in many fields, for instance for long-distance 
high tension power cables and some other electrical 
uses. It is also beginning to replace zinc or zinc-base 
alloys for die castings. An official of one of the large 
American companies recently predicted that by 1970 
the world demand for aluminum will more than 
double, to 10 million tons. 


RAW MATERIALS. Aluminum is never found 
as a free metal in nature. The traditional raw ma- 
terial of the industry is bauxite (plus small quanti- 
ties of cryolite as flux). Bauxite deposits usually are 
formed on or near the earth’s surface, mainly by 
the decomposition of clays and clayey limestones 
and of certain igneous rocks high in aluminous sili- 
cates. 

The major bauxite deposits are found in Austra- 
lia,.* Guinea, and Jamaica, which have reserves re- 


*See Craig Duncan, “The Aluminum Industry in Australia,” 
Geogr. Rev., Vol. 51, No. 1, Jan., 1961, pp. 21-46. 
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spectively of 2,000, 600, and 550 million long tons. 
Other large deposits are in Hungary, Ghana, Suri- 
nam, Yugoslavia, and the Soviet Union, each of 
which has reserves of more than 100 million long 
tons. Smaller deposits occur in Greece, British 
Guiana, France, India, China, the United States, 
and half a dozen other countries. Although the 
United States, Canada, and the Soviet Union are 
the largest producers of aluminum in the world, 
the first and last have only medium or small re- 
serves and the second, Canada, apparently has none 
at all. The United States and Canada depend upon 
the Caribbean region for most of their bauxite; the 
Soviet Union appears to rely mainly on domestic 
aluminum-bearing minerals such as alunite and sil- 
limanite, augmented by imported bauxite from 
Hungary in the past and now Greece. There are 
more than a dozen minerals that have appreciable 
aluminum content, but most of these are difficult 
or expensive to process and except in the Soviet 
Union have been more or less ignored in favor of 
the more readily worked bauxite. In the United 
States, one company has undertaken the develop- 
ment of a process to extract aluminum from alumi- 


BAUXITE PRODUCTION 


(thousands of long tons) 


1954 1957 1958 1959 
Jamaica 2,044 4,643 5,722 5,125 
Surinam 3,309 3,324 2,941 3,376 
Soviet Union** 1,390 2,410 2,710 2,950 
France 1,267 1,657 1,788 1,745 
United States 1,995 1,416 1,311 1,700 
British Guiana 2,310 2,202 1,586 1,674 
Hungary 1,240 903 1,036 a2 
Dominican Republic = — _ 937 
Greece 348 820 843 886 
Yugoslavia 676 874 721 802 
Malaya 166 326 262 382 
Guinea, Rep. of 424 360 325 297 
China (mainland)* 150 295 
Italy 289 257 294 287 
Haiti — 263 280 255 


*Diasporic; estimates. ** Estimates. 


ALUMINUM PRODUCTION 


(thousands of short tons) 


1953 1957 1958 
United States 1,252 1,648 1,566 
Canada 548 557 646 
Soviet Union* 325 550 605 
France 125 177 186 
West Germany 118 170 151 
Norway 59 105 134 
Japan 50 75 93 
Italy 61 73 71 
China (mainland)* = 22 70 (1959) 
Austria 48 62 63 
Hungary = 29 44 
East Germany ~ 38 37 
Cameroun _ 8 35 
Switzerland 32 5 34 

*Estimates. 


nous clays. At present domestic ores, principally 
from Arkansas, supply about a quarter of our needs. 


ALUMINA PRODUCTION. As a rough rule of 
thumb, two tons of dried bauxite ore will yield 
one ton of alumina (aluminum oxide), and because 
of this substantial loss in weight, the alumina proc- 
essing plants normally are close to the bauxite 
mines. In the United States, the Arkansas bauxite 
is processed locally. On the other hand, however, 
foreign ores are brought in for treatment at plants 
in the Gulf of Mexico region instead of being pro- 
cessed near the mines because the United States 
tariff on imported alumina is considerably more 
than the costs of transportation on the bauxite. In 
Canada, the principal alumina plant is at Arvida 
near the great eastern aluminum plants. On the 
west coast, alumina produced in Jamaica is used in 
the Kitimat, British Columbia, plant. 

Outside of North America, alumina plants are 
more closely associated with the ore deposits, as, for 
example, in Bouches-du-Rh6éne (France), in Bihar 
(India), and at Achinsk, Pavlodar, and Kamensk in 
the Soviet Union. 

The electrolytic reduction of alumina to alumi- 
num is usually considered as the aluminum indus- 
try. It is this part of the process that requires the 
great amounts of cheap electricity. Most of the 
major aluminum plants in the world are associated 
with hydroelectric developments which provide both 
cheap and abundant power. There are, of course, 
some other sources of electricity used, but these are 
in the minority. 

The accompanying table lists the major aluminum 
producers as of 1958; there is good reason to believe 
that since then the Soviet Union has risen to second 
place, ahead of Canada. 


UNITED STATES AND CANADA. The United 
States has a total production capacity of over 2.6 
million tons annually, and Canada has approximate- 
ly 1 million. The plants are located generally in 
four regions: on the east coast and in the Pacific 
Northwest, where they are based upon hydroelectric 
power; on the Gulf coast, based on electric power 
generated by natural gas; and along the Ohio River, 
based on thermoelectricity. 

The first aluminum reduction works was erected 
at Pittsburgh, but soon (1888) the company moved 
to the Niagara Falls region, and then in 1900 built 
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its first plant at Shawinigan Falls, Quebec. Until 
World War II all expansion in the United States 
and Canada took place in the east coast region, at 
Massena (N.Y.), Alcoa (Tenn.), Badin (N.C.), and 
Arvida (Que.). The enormous demand created by 
the great air armada of the war prompted the United 


States government to build five plants at Tacoma, 
Longview, Vancouver, and Wenatchee (Wash.), and 
Troutdale (Ore.), near the then recently completed 
water power projects which offered the only large 
readily available electric power sources in the 
country. 


In Canada, the Arvida plant was expanded and 
new facilities were constructed at Isle Maligne, 
Shawinigan Falls, and Beauharnois. The Gulf coast 
area became important during the Korean conflict. 
The lack of available hydroelectric sites led the 
aluminum producers to seek some other low-cost 
power source, and they found it in abundant natu- 
ial gas. At Rockdale, Texas, however, a unique 
power source is used— lignite. In Arkansas, the 
bauxite deposits were developed during World War 
II thanks to easily available natural gas. 

In the past cheap hydroelectric power was appar- 
ently the primary cost factor in the location of 
plants. Now, with the rising demand for aluminum, 
other factors are changing the pattern. Three large 
plants have been erected along the Ohio River, at 
Ravenswood (W.Va.), Ormet (Ohio), and Evansville 
(Ind.), thereby giving the Ohio River about 18 per 
cent of the nation’s capacity. Here the producers are 
right in the heart of the market, they benefit by an 
all-water route via the Mississippi and Ohio Rivers, 
and finally improvements in the efficiency of ther- 
mal electrical generation have reduced its costs so 
they are closely competitive with those of hydro- 
electric power. 

In Canada, during the 1950's, the one additional 
major aluminum plant constructed was at Kitimat 
in British Columbia, based on a huge hydro power 
development. 


THE SOVIET UNION. Aluminum was produced 
for the first time in the Soviet Union in 1932, long 
after the other major industrial nations had got 
started, but the growth of the industry since then 
has been phenomenal. 

Most of the production in the early years came 
from two alumina-aluminum centers at Volkhov 
near Leningrad, and at Zaporozhe on the Dnieper 
River. Both used the low-grade bauxite mined at 
Tikhvin. Later, higher grade bauxite was discov- 
ered in the Ural Mountains at Kamensk and Sever- 
ouralsk, which led to a gradual shift of the industry 
to the east, a shift hastened by the exigencies of 
World War II. The migration of the industry to 
the east has continued up to the present with the 
development of the Arkalyk bauxite deposits near 
Pavlodar and other ore deposits still farther east 
at Goryachegorsk and Kyakhta, and of hydroelectric 
power on the upper Yenisei and Angara Rivers, and 
current construction of a new alumina plant with a 


capacity of 800,000 tons at Achinsk and of aluminum 
plants at Pavlodar, Krasnoyarsk, and Irkutsk, each 
of which will have a capacity of about 300,000 tons. 
However, the older western production centers 
which. were damaged or dismantled during the war 
have been rebuilt, some have been expanded, a new 
aluminum plant opened at Stalingrad in 1959, and 
new alumina plants at Pikalevo and Kirovabad 
are scheduled for completion within the next couple 
of years. According to present plans, the eastern 
centers are expected to produce 71 per cent of the 
country’s aluminum by 1965, or about 1 million of 
the proposed 1.4 million tons a year. 


OTHER PRODUCERS. In 1958, Europe, exclu- 
sive of the Soviet Union, produced about 22 per 
cent of the world’s aluminum. This came from 
some 50 plants which by American or Russian 
standards are small. Only two have as much as a 
50,000-ton capacity. France, West Germany, and 
Norway producing (1958), respectively, 186,000, 
151,000, and 134,000 short tons, are the leaders, and 
Italy, Austria, and Hungary each has an annual 
production exceeding 40,000 tons. 

There are eleven primary aluminum plants in 
France located near water power projects in the 
southeast and southwest. Expansion of the industry 
has been limited by a shortage of power, but devel- 
opment of the large natural gas field recently found 


AMERICAN GEOGRAPHICAL SOCIETY 


BROADWAY AT 156TH STREET, NEW YORK 32, N. Y. 


Enclosed please find $............. to cover the following, 
payable in advance, in U.S. dollars. Remittances from for- 
eign countries should be by means of international money 
orders or express checks. 

Australian subscriptions should be sent to: Bernard Robin- 
son. International Periodicals, 21 Bolton Street, Newcastle, 
N.S.W., Australia; price 15/per year. 


[ ] subscription(s) to FOCUS for ...... year (s), starting 
($1.00 per year) * 

[ ] copies of the WORLD MAP (75 cents to subscribers) . 

[ ] copies of the FOCUS BINDER (75 cents each). 

[ ] copies each of the following PAST ISSUES of FOCUS 
(15 cents each**) (listed on page 5)...........+-+-- 


* Bulk subscriptions: 25-49, 90c each per year; 50-99, 85c each; 100- 
499, 80c each; 500 and over, 75c each. 

** Bulk rate for separate copies: 250-499 copies, 10c each; 500-999, 
9c each; 1,000 and over, 8c each. 


w 
> 
| 
(PLEASE PRINT) 
Cit 
. 


in the southwest is now enabling the country to 
embark on an expansion program that will ulti- 
mately increase capacity by 50 per cent. France 
supplies its own bauxite requirements from domes- 
tic reserves. As a matter of fact, bauxite received its 
name from the mineral found in the province of 
Baux in the southeast. 

The production of primary aluminum was pro- 
hibited in West Germany after World War II, but 
later it was again permitted. Four plants now uti- 
lize alumina made -in the country from imported 
ores. Three of the reduction works use hydro- 
electric power, and the fourth, a small one, uses 
thermoelectricity. 

All of the Norwegian plants are located along 
the fjord coast. Present plans call for a 56 per cent 
increase in capacity, most of it to take place at a 
state-owned plant. 

The raw materials for the operation of these 
European plants come from France, Yugoslavia, 
Greece, Ghana, and British Guiana. The Iron Cur- 


tain countries depend upon Hungary for bauxite 
and alumina. 

The aluminum industry of the Orient is located 
principally in Japan and China. Japanese produc- 
tion, which amounted to over 93,000 short tons in 
1958, came from five plants, four on the island of 
Honshu near hydroelectric plants and the principal 
industrial markets, and one on the coast of Shi- 
koku. Japan gets its bauxite from Indonesia and 
Malaya. According to the Chinese (mainland) gov- 
ernment, the country produced 295,000 long tons 
of bauxite in 1959, and over 70,000 short tons of 
aluminum, more than three times its 1957 pro- 
duction. The principal centers are Fushun and 
Hofei. Production of bauxite and aluminum re- 
mained small in India; but reserves are sizable and 
there are plans to greatly increase output. 

Discovery of the Weipa bauxite deposits in Aus- 
tralia, in 1956, completely changed the pattern of 
world distribution of reserves. At present, no other 
country can remotely challenge Australia for first 
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